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INTRODUCTION
Grain sorghums have been used in increasing amounts in recent
years as a substitute for corn in beef cattle rations. These grains generally
tolerate drought conditions, poor soil fertility, and poor soil structures
much better than corn and can be grown in areas unsuitable for corn
production.
In some areas, losses of grain sorghum to birds have been excessive.
Grain sorghum varieties that have a high tannic acid content and are
unpalatable to birds have been developed. These varieties are known as
bird-resistant (BR) grain sorghums. Conflicting reports appear in the
literature concerning the feeding value of these bird-resistant hybrids.
Fox et al (1970) found that calves full fed a whole grain corn ration
gained significantly faster and more efficiently than calves full fed a
whole grain bird-resistant grain sorghum ration. When the grains were
finely ground, the calves fed corn did not gain significantly faster or
more efficiently than the calves fed bird-resistant sorghum.
Two trials were conducted at the Dean Lee Agricultural Center,
Alexandria, to compare bird-resistant grain sorghum with corn as the
energy source in complete, ground rations for finishing beef cattle. The
effect of the level of grain sorghum in the ration on gains, consumption,
conversion, and carcass characteristics was studied in the first trial. The
second trial examined the effect of increasing the level of digestible
protein in the sorghum ration on the same characteristics.
PROCEDURE
Six rations were used in the two trials. They are listed in Table 1.
In Trial 1, Rations 1 through 4 were fed to 48 calves for 116 days
to determine the effect of substituting increasing amounts of bird-resis-
tant grain sorghum for corn. Each ration was fed to two pens of six
calves. Thus, there were 48 calves allotted to two replications of four
treatments. Treatment numbers corresponded to ration numbers.
lAssistant Professor, Superintendent, and Assistant Professor, Dean Lee Agricultural
Center, Alexandria, Louisiana, and Associate Professor, Department of Animal Science,
LSU, Baton Rouge, Louisiana, respectively.
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Ration 1, the control ration, contained 100 percent corn as the energy
source. Ration 2 contained 50 percent corn and 50 percent grain sor-
ghum. Ration 3 contained 25 percent corn and 75 percent grain sor-
ghum, and Ration 4 was composed of 100 percent grain sorghum. These
four rations were balanced according to estimated crude protein levels
as shown in Table 2.
In Trial 2, Rations 1, 4, 5, and 6 were fed for 140 days to examine
the effect of increasing the level of digestible protein in the sorghum
rations. Ninety-six calves were allotted to these four treatments, with
three replications of eight calves per pen. Rations 5 and 6 were essen-
tially the same as Rations 2 and 4 from Trial 1, except that cottonseed
meal was substituted for some of the grain in an attempt to make the
digestible protein level of the rations equal to the 100 percent corn
ration.
The grain sorghum and corn fed in this study were produced at the
Dean Lee Agricultural Center. All grain for the six rations was ground
through a i/4-inch screen and the rations were mixed in an upright
mixer. The sorghum used was Funk's BR-79 and the corn was a mixture
of several varieties.
The rations were full fed in bunk-type feeders in a concrete confine-
ment facility.
Cattle were purchased at approximately 550 pounds and were al-
lowed a 15-day adjustment period in the feedlot before going on test.
All calves received routine worming and vaccinations and were implanted
with 24 milligrams of diethystilbesterol about 10 days prior to going on
test. Individual gains and group consumption and conversion data were
obtained. Carcass weights and grades were obtained at slaughter.
Data were analyzed by completely random analysis of variance. In
Trial 1, the following orthogonal comparisons were made: (1) Ration 1
vs. Rations 2, 3, and 4; (2) Ration 3 vs. Rations 2 and 4, and (3) Ration
2 vs. Ration 4. A linear regression was also computed on the response
to the level of sorghum in the rations.
In Trial 2, the following orthogonal comparisons were made: (1)
Rations 1 and 4 vs. Rations 5 and 6; (2) Ration 1 vs. Ration 4, and
(3) Ration 5 vs. Ration 6.
RESULTS AND DISCUSSION
Trial 1. The data obtained when 48 calves were fed Rations 1
through 4 (Treatments 1 through 4) for 116 days are shown in Table 3.
These four treatments had two replications of six calves per pen.
Average initital weights of calves in Treatments 1 through 4 were 512,
523, 511, and 497 pounds, respectively. Average final weights for the
respective treatments were 814, 826, 791, and 729 pounds.
The level of grain sorghum in the ration had a highly significant
effect on average daily gains. While there were no differences between
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Table 3.—Performance of calves in Trial 1
Ration 1 Ration 2 Ration 3 Ration 4
100% 50% corn. 25% corn. 100%
Item com 50% sorghum 75% sorghum sorghum
Aver, initial wt., lb. 512 523 511 497
Avg. final wt,, lb. 814 826 791 729
Avg. daily gain, lb.** 2.70 2.71 2.50 2.08
Feed/100 lb. gain, lb.* 707 775 817 959
Avg. daily intake, lb. 19.1 21.0 20.4 19.9
Avg. carcass wt., lb.** 484 482 473 415
Avg. carcass graded 10.8 10.5 10.0 9.8
*(P < .05). **(P < .01).
1Average good — 10.0.
Ration 1 and the average of the other three rations, Ration 2 calves
gained faster (P < .01) than Ration 4 calves. A significant (P < .05)
linear gain response resulted from feeding Rations 2, 3, and 4. As the
level of sorghum in the rations was increased from 50 percent to 75
percent to 100 percent, average daily gains decreased from 2.71 pounds
to 2.50 pounds to 2.08 pounds.
Differences in the conversion of feed to gains were highly significant.
Treatment 1 calves were more efficient (P < .01) than the average of the
other three treatments and Ration 2 calves were more efficient (P < .01)
than Ration 4 calves. The response to the levels of sorghum in Rations
2, 3, and 4 was again linear and significant at the .05 level. Feed re-
quired per 100 pounds of gain for Rations 1 through 4, respectively,
was 707, 775, 817, and 959 pounds. Average daily intake ranged from
19.1 to 21.0 pounds per day, with no significant (P > .05) differences
between rations.
Average carcass weights were reflections of average daily gains, and
there were highly significant differences among treatments. These dif-
ferences were also influenced by differences in on-test weights. Ration 1
calves had significantly heavier carcasses than the average of the other
three rations (484 vs. 482, 473, and 415 pounds). Ration 2 calves were
heavier (P < .01) than Ration 4 calves, and the response over Rations
2, 3, and 4 was linear and significant at the .05 level. Carcass grades
ranged from 9.8 to 10.8 with no significant (P > .05) differences between
treatments.
Data from Trial 1 indicated that cattle would consume bird-
resistant grain sorghum as readily as they would corn, but that grain
sorghum was not converted to gains as efficiently as was corn. It was felt
that this decreased efficiency might be due to poor protein digestibility
of the grain sorghum. Digestion trials conducted after the completion
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of Trial 1 indicated the sorghum used in this study had a much lower
digestible protein level than corfi (3.0 vs. 6.8 percent). Therefore, another
study was conducted to determine the effects of raising the digestible
protein level of the grain sorghum rations. The calculated digestible
protein levels are shown in Table 2.
Trial 2. In this trial. Rations 1, 4, 5, and 6 were fed to 96 calves
for 140 days. Rations 1 and 4 were the same as in Trial 1 and were the
100 percent corn and 100 percent sorghum rations, respectively. Rations
5 and 6 were the same as 2 and 4, except that the level of digestible pro-
tein was increased. Eight calves were allotted to each of three replica-
tions of the four ration treatments. Results of Trial 2 are listed in
Table 4.
Item
Table 4^Performance of calves in Trial 2
Avg. initial wt., lb.
Avg. final wt., lb.
Avg. daily gain, lb.*
Feed/100 lb. gain, lb.**
Avg. daily intake, lb.**
Avg. carcass wt., lb.*
Avg. carcass gradei
Ration
100%
corn
Ration 4 Ration 5 Ration 6
50% com,
100% 50% sorghum,
sorghum added protein
100% sorghum,
added protein
564 561 574 565
892 865 899 838
1.952.34 2.17 2.32
761 1,134 940 1,103
17.8 24.6 21.8 21.6
548 516 545 505
10.4 10.1 10.1 10.0
*(P<.05). **(P<.01).
1Average good = 10.0.
Average initial weights for calves receiving Rations 1, 4, 5, and 6
were 564, 561, 574, and 565 pounds, respectively. Respective final weights
were 892, 865, 899, and 838 pounds.
Average total gains for the four treatments were 328, 303, 324,
and
273 pounds, respectively. The average daily gains were 2.34, 2.17, 2.32,
and 1.95 pounds, respectively. Differences in gains were significant at
the .05 level.
Comparisons between the two original rations (1 and 4) and the two
rations with increased protein (5 and 6) were not significant (P > .05).
Calves fed the 50-50 ration with an increased protein level gained
faster (P<.05) than calves fed the 100 percent sorghum level with added
protein (Rations 5 vs. 6). In this trial, there was no significant difference
(P > .05) in gains between the 100 percent corn ration (Ration 1) and
the original 100 percent sorghum ration (Ration 4).
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There was a highly significant difference among rations in feed con-
version. Pounds of feed required per 100 pounds of gain for Rations
1, 4, 5, and 6 were 761, 1,134, 940, and 1,103 pounds, respectively. Again
there were no differences (P > .05) between the original rations and the
rations with increased protein levels (Rations 1 and 4 vs. 5 and 6).
Ration 5 calves required significantly less (P < .01) feed than Ration 6
calves and Ration 1 calves required less (P < .01) feed per 100 pounds
of gain than Ration 4 calves.
Differences in daily consumption were highly significant. Calves fed
Ration 1 consumed less (P < .01) feed daily than calves fed Ration 4.
There were no differences in consumption between the averages of
Rations 1 and 4 and Rations 5 and 6. Calves fed Ration 5 did not con-
sume significantly more feed than calves fed Ration 6. Daily consump-
tion of the four rations was 17.8, 24.6, 21.8, and 21.6 pounds, respectively.
Average carcass weights were significantly different between treat-
ments. No differences were detected when Rations 1 and 4 were compared
with Rations 5 and 6. A highly significant difference was found between
Ration 5 and Ration 6 and also between Ration 1 and Ration 4. These
differences were influenced to some extent by differences in on-test
weights as well as gains on test. The average carcass weights for Rations
1, 4, 5, and 6 were 548, 516, 545, and 505 pounds, respectively.
There were no significant differences in carcass grades, which ranged
from 10.0 to 10.4.
SUMMARY
The data from Trial 1 indicate that as the level of bird-resistant
grain sorghum in the ration was increased to over 50 percent, perfor-
mance was reduced. Although calves fed the 50 percent sorghum ration
(Ration 2) in Trial 1 gained as well as calves fed the 100 percent corn
ration (Ration 1), their consumption was higher and their efficiency of
conversion was lower. Ration 2 calves required 9 percent more feed per
pound of gain than Ration 1 calves, and Ration 4 calves required 36
percent more feed than Ration 1 calves. This decrease in efficiency is
in agreement with data reported by McGinty and Riggs (1968) and
Hinders and Eng (1971). McGinty, Riggs and Kunkel (1969) also re-
ported that the in vitro digestibility of bird-resistant grain sorghum
was lower than that of bird-susceptible sorghum.
Trial 2 data indicate that the level of digestible protein in the
sorghum rations was not the limiting factor. Although calves fed Rations
4 and 5 gained as rapidly as Ration 1 calves, they required 49 and 24
percent more feed per 100 pounds of gain, respectively. This decrease in
efficiency was again in agreement with reported data.
It was found in this study that cattle would readily consume bird-
resistant grain sorghum rations, but would not perform as well on these
rations as they would when fed corn rations.
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Speculation that the lowered performance was due to a lower diges-
tible protein level in the bird-resistant grain sorghum proved to be
unfounded. Raising the digestible protein level in the rations did not
improve performance. Actually, performance seemed to be lowered by
increasing the digestible protein level of the ration. Data from Maxson
et al (1973) showed that the total digestible nutrient (TDN) value of
bird-resistant grain sorghum was lower than that of corn or regular
grain sorghum. This explains the lower feeding value of the bird-resistant
grain sorghum. It also explains why the sorghum rations with increased
levels of digestible protein were lower in feeding value. Grain in these
rations was replaced with cottonseed meal to increase the protein level.
This lowered the TDN levels of the rations even further.
The TDN level of the various grain sorghums had not been estab-
lished when this project was initiated. Since this project has been
completed, these values have been defined. The TDN levels of the
rations in this study have been computed and are shown in Table 2.
These values explain the differences in performance of calves fed these
rations.
In summary, these data indicate that up to 50 percent of the corn in
a finishing ration for cattle can be replaced with bird-resistant grain
sorghum without significantly affecting rate of gain. However, efficiency
in converting feed to gains will be reduced by the inclusion of the
sorghum grain.
Whether or not the use of this sorghum grain would be economically
feasible would depend upon the relative costs of corn and bird-resistant
grain sorghum. Because only limited amounts of bird-resistant grain
sorghum are available on the market, the cost of this grain would prob-
ably be the cost of on-the-farm production.
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